Effect of redox potential on the catalytic properties of the NAD-dependent hydrogenase from Alcaligenes eutrophus Z1.
The effect of redox potential on the catalytic activities of the soluble hydrogenase from the hydrogen bacterium Alcaligenes eutrophus Z1 was studied. Several transitions were observed on the enzyme catalytic activity vs potential profiles. The coenzyme-dependent activities of the hydrogenase, its diaphorase activity and activity toward NAD, are controlled by the Em -300 mV, while the process of hydrogen evolution from reduced methyl viologen is governed by the midpoint redox potential of -435 mV. This value of Em was independent of pH in the range 5 to 8. The redox potential of the medium appears to be one of the major factors determining the hydrogenase activation, inactivation, and catalytic properties. It is suggested that a change in the redox state of the enzyme electron transport chain is followed by structural rearrangements within the protein affecting both the hydrogenase catalytic activity and stability. The probable mechanism of enzyme activity regulation is discussed.